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Filtration of albumin: 
fact or artifact?
In an original research paper published in 
the 15 March 2007 issue of Kidney Inter-
national, Russo et al. reported their use of 
a new ﬂuorescence method to estimate the 
rate of ﬁltration of albumin. They came up 
with a remarkable result: the permeabil-
ity of albumin was almost 50-fold higher 
than previously estimated. Although these 
results were surprising, the issue of albu-
min permeability has always been a vexed 
one. It is diﬃcult to get direct access to 
Bowman’s space without contamination 
by blood or other ﬂuids. The new method 
of video two-photon microscopy reveals 
that most of the ﬁltered albumin traversed 
the proximal tubule intact, and is likely to 
go through the process of transcytosis. A 
Commentary by Gekle in the same issue 
stated that the new method is function-
ing at the level of its resolution, and hence 
the results are not yet robust enough to be 
dependable. In a Minireview in this issue, 
Christensen et al. challenge the results of 
Russo et al. by questioning the presence 
of transcytosis. They state that the paper 
by Russo et al. has no quantitative analysis 
of transcytosis using the ‘gold standard’ 
of immunoelectron microscopy. They 
further state that all reabsorbed albumin, 
transcytosed or otherwise, must bind to 
megalin, its receptor, before internali-
zation. The authors show that megalin 
knockout mice have proteinuria, the 
magnitude of which is much less than pre-
dicted by Russo et al. and more compatible 
with the older version of albumin perme-
ability. Russo et al. respond by pointing 
out that there are other non-megalin low-
aﬃnity receptors in the proximal tubule, 
whose nature is yet to be identiﬁed. In 
addition, Russo and colleagues point out 
that new information throws doubt on the 
role of negative charge in repelling albu-
min ﬁltration, and that the large albumin 
load is actually small when one considers 
the load per nephron. See pages 1192 
and 1195.
Apoptosis in human 
diabetic nephropathy
The mechanism of tubular damage in 
diabetic nephropathy is a critical deter-
minant of progressive renal failure. As 
they report in a new paper, Verzola et 
al. studied the renal biopsies of patients 
with diabetic nephropathy and found 
that many of them had apoptosis. Apop-
tosis was found in glomeruli and tubules 
in those with early nephropathy, but its 
frequency did not increase in advanced 
disease. The higher the hemoglobin A1c 
level and systolic blood pressure, the more 
glomerular apoptosis was found. Tubu-
lar-cell apoptosis correlated to diabetes 
duration and low-density lipoprotein–
cholesterol. The renal apoptosis of patients 
with proteinuria was associated with the 
subsequent loss of kidney function. Only 
glomerular apoptosis seemed to have a 
predictive value in assessing renal failure. 
See page 1262.
Use of formaldehyde-
fixed arterial grafts 
for hemodialysis 
access
Vascular access remains the most rate-
limiting step for treating chronic hemo-
dialysis. The use of vascular allografts is 
an important development in treatment, 
but these grafts remain immunogenic. 
Liu et al. treated 68 cadaver-derived vas-
cular allografts with formaldehyde in an 
attempt to reduce their antigenicity. The 
authors found that their hemodynamic 
performance was excellent with reason-
able primary and secondary patency rates 
3 years later. Acute rejection did not occur, 
but intimal and smooth muscle hyperpla-
sia did. Thrombi formed in approximately 
one-third of the grafts, while pseudoan-
eurysms and local infections were rare. 
Needless to say, the investigators ascer-
tained that the donors did not have any 
infections that could be transferred to 
the hosts before transplantation. These 
preliminary results are encouraging and 
may provide a larger source of grafts for 
hemodialysis access. See page 1249.
